Over the past several years, the use of both nanoparticles and nanostructured surfaces have emerged as alternatives to the use of antibiotics. Indeed, nanoparticles decrease bacterial survival without being highly toxic to mammalian cells. These nanoparticles can be composed of a variety of materials including silver, gold, titanium dioxide, zinc oxide, silica, gold-dendrimer nanocomposites, and carbon. More recently, an environmentally safe approach was developed for synthetizing Se nanoparticles in the size range of 90-150 nm using E. coli, Pseudomonas aeruginosa, Methicillin resistant S. aureus [1] .
Transmission electron microscopy (TEM) and energy dispersive X-ray spectroscopy (EDX) are the analytical techniques of choice to determine the nanoparticles' morphology and chemical composition. Although sensitive enough to detect trace elements, standard EDX cannot provide chemical information at sub-micrometric spatial resolution.
Here we demonstrate the analytical capabilities of the Helium Ion Microscope (ZEISS ORION NanoFab) recently equipped with a Secondary Ion Mass Spectrometer (SIMS) for the characterization of biogenic nanoparticles. The ORION NanoFab is an ion microscope that allows for high resolution secondary electron (SE) imaging with a He + beam and nanofabrication (sputtering/beam assisted etching or deposition) with Ne + , with focused probe sizes of 0.5 nm and 2 nm, respectively [2] . With the addition of the SIMS detector, this instrument can now provide, in-situ chemical information at an unprecedented ~15 nm of spatial resolution along with the correlative, high resolution SE image of the exact same area [3] [4] [5] [6] [7] . The new SIMS is a double focusing magnetic sector mass spectrometer equipped with four movable Channel Electron Multipliers (CEMs) positioned on the same focal plane. This setup allows for the simultaneous detection of up to 4 different masses (all elements and additional small molecular fragments) sputtered from the exact same probe-sample interaction nanovolume. The accessible mass range is Mmax/Mmin = 100 with a maximum mass detection up to 250 amu.
In this study we focused on the characterization of nanoparticles synthetized utilizing E. coli and Staphylococcus aureus along with their Multidrug-Resistant strain analogs. Bacteria were cultured and incubated with the addition of Na2SeO3 salt to the media for 24 hrs. The solution was then purified via centrifugation, isolating the newly synthetized nanoparticles. The product of the centrifugation was resuspended in water, and a drop of the solution was deposited on a silicon chips and let to air dry. 
